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Developmj it Report

.. » Ammonia is naturally produce n..the body as a byproduct of bacterial. di _gestlon of
_ protelns in the intestines. It is furthe: converted to urea in the liver which is elthe'r used fo

of the liver to function normally Ot. T redsons for high ammonia concentratlon 1nelude heart
failure, kidney failure, severe bleeding from the stomach or 1ntest1nes

Analyte Range: ¢ n
Reference ammonia ranges are 15-60 pg/dL for adult‘ 70- 135 ng;/dL for children and
170 340 ug/dL for newborns (Flschbach FT Dunnmg MB I, 2009 Manual of Laboratory and

3. Calibrator Venflcatmn
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The Theranos calibrators were made by dissolving ammonium salt in water to make a
high concentration stock which was then diluted into water to make 6 calibrator levels. These
calibrators were verified by the Advia 1800 and showed good correlation between nominal and

Advia-assigned values.

Advia [NH4] (pg/dl)

Nominal [NH4] (ug/dl)

%Recovery

465
282
147
70
22
11
2.1

500

93%
94%
98%
93%
88%
110%
N/A

Calibrator verification
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4 Splke Recovery :
A spike recovery experiiment s
ammonium and testlng each with th

a p rformed by sp1k1ng separate plas & sample with

devxatlon between sets was only 12 pg/dL. ammonia showmg that ammonla concentratlons can
be accurately recovered in plasma samples. : L

Spiked NH4 Sample
(ug/dl) 10
150 124
100 109
50 45
0 0
Spiked NH4 ~ Average
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~Tiit r—Run Concentratlon CVs

Average

Sample# Run 1. “Riin 2 Run 3
4 - 4% 2%
4%

THERANGS CONFIDENTIAL

Confidential

1%

Sample# ] Average
4 0.149 0.154
8 0.130
10 0.188
Calculated Concentrations:
Sample# Run 1 Run?2 Run3 Ai?erage STDV % CV
4 739 765 771 35 5%
6 624 651 30 5%
8 642 696 76 1%
10 931 1003

{ug/dL) Sample 10 Sample 12 Sample13 Samplel14 Sample 15
150 82% 104% 98% 89% 106% 96% 0.10 10%
100 109% 90% 91% 99% 119% 102% 0.12 12%
50 50% 74% 65% 91% 112% 86% 0.18 21%
0 N/A N/A N/A N/A N/A N/A N/A N/A
Spike Recovery
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- % sample 10
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present in a plasma sample, a dilution-linearity test was run. A plasma sample witha- h15h
endovenous level of was serially. d1 d and assessed using the Theranos Ammoma Assay

iy .\».? v
fy fegdthegey

8 1% 0% 7% 3%
10 2% 5% 1% 3%

6. Clinical Correlation

Twenty spiked plasma samples covering the clinically-relevant range were testing by the
Theranos Ammonia Assay and by the Advia 1800. The resulting ammonia concentrations for
each sample were plotted to show the correlation of results between the two methods. The

CIinicaI Correlation

y =1.4762x + 10.204
R?=0.9832

0 50 100 150 200 250
Advia assigned NH4 conc { ug/dl)

Theranos assigned NH4 conc
g

7 Lm arity] XE "Dilution Linearity" |

To confirm that the assay response is linear with respect to the concentration of ammoma

near regression analysis showed

Nominal [NH4] Calculéted NH4]
{pg/dL) (j.'j;'g/dL) Conc. SD Conc.%cﬂl %Recoverv
771 633 5 % " 82%."
386 326 38 . 84%
193 159 2 o 83%

9% 92 8% 96%
48 40 6%.. 84%
0 0 1% N/A
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Dillution linearity
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recovery for all three Ievels ot splked dmmonia. Ammonia was recovered from mildly hemolytic
samples at 94%, on average’ The ammonia assay 1s not effective for measuring ammonia in very
hemolytic samples since the-amimonia recovered was only 61%. This shows that high

concentrationsof trlglyc rldes and high concentrations of hemoglobm in plasma result in a
matrix affect )

Reported Ammonia Spike Concentration (ug/dL)

‘ Lipemic Lipemic Lipimic Hemolyzed Hemolyzed
............ ~lcteric Low  Icteric High Low Low High Low . ngh
. 1027,

125 131 131 131 118

82 100 38
25 38 19
0 0 0
Reported Ammoma Percent Recovery (ug/dL)
Spiked[NH4] " Lipemic Lipemic  Lipemic  Hemolyzed  yomoiysed
{pg/dL) Icteric Low Icteric High Low __:ZLow High
150 83% 87% 87% 87% 68%
100 82% 90% 98% 95% 72%
30 98% 87% 128% 43%

The high limit of detection from thlS assay was determmed by testing hlgh cencentratlons
of ammonia up to 1000 ug/dL. The lower hmlt !
concentration of 10 pug/dL ammonta:-.. [ g

Ammonia dissolved in Water was used 10 make the high ammonia levels' The uppej
limit of detectlon was. found at’ l@OO ug/dL which is much higher than the- chmcal range ’
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Therefore, the overall range of the assay is 0-1000 ug/dL which sufficiently covers the whole
clinical range.

Ammonia extended range
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10. Stability

11. Conclusions[ XE "Conclusions"" |

The T herdngs Ariifhonia assay has completed development testing and met the necessary
: Acceptable precision, accuracy, and response have been demonstrated.
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